Two new phenolic glycosides, physangulosides A and B (1 and 2), were isolated from the whole plant of Physalis angulata. Their chemical structures were determined by mean of HR-ESI-MS, 1D, and 2D-NMR spectra. Both of the compounds showed weak protection against hydrogen peroxide induced hepatocytes damage.
Compound 1 was obtained as a white amorphous powder. Its molecular formula was deduced to be C 20 H 28 O 13 by HR-ESI-MS (m/z 499.1422 [M + Na] + , calcd for C 20 H 28 O 13 Na: 499.1428), in conjunction with 13 C NMR data. The 1 H NMR spectrum of 1 showed four aromatic proton signals belonging to an orthodisubstituted benzene ring at δ H 7.78 (1H, dd, J = 1.5, 7.5 Hz), 7.53 (1H, ddd, J = 1.5, 7.5, 7.5 Hz), 7.27 (1H, d, J = 7.5 Hz), and 7.08 (1H, dd, J = 7.5, 7.5 Hz). A signal of a methoxy group was observed at δ H 3.89 (3H, s). The 13 C NMR spectrum of 1 revealed signals of 20 carbons which were classified by the HSQC spectrum into three non-hydrogen bearing carbons, 14 methines, two methylenes, and one methyl carbon (Table 1) . Among them, signals of 13 oxygenated aliphatic carbons including 10 methine, two methylenes, and one methyl (δ C 52.6 − 104.4) were assigned for a disaccharide moiety and a methoxy group. The remaining signals of seven sp 2 carbons [δ C 167.9 (C), 157.5 (C), 134.8 (CH), 132.3 (CH), 122.5 (CH), 121.3 (C), and 116.2 (CH)] and the presence of an ortho-disubstituted benzene pattern indicated that 1 was a derivative of an ortho-salicylic acid glycoside. Assignments of 1 H and 13 C NMR data of 1 were completed by HSQC, HMBC and COSY experiments ( Table 1 ). The connections of C-3/C-4/C-5/C-6 were further confirmed by COSY cross peaks of H-3 (δ H 7.78)/ H-4 (δ H 7.08)/ H-5 (δ H 7.53)/ H-6 (δ H 7.27). The HMBC correlations from proton H-3 (δ H 7.78) and the methoxy proton at δ H 3.89 to the carbonyl Finally, acid hydrolysis of 1 afforded D-glucose, which was confirmed by GC analysis of its trimethylsilyl derivative [3] , which indicated the presence of D-glucose in 1. Consequently, compound 1 was determined to be 1-hydroxy-2-methoxycarbonylbenzene 1-Oβ-D-glucopyranosyl-(1→2)-β-D-glucopyranoside, and named as physanguloside A.
Compound 2 was isolated as a white amorphous powder. A molecular formula of 2, C 19 H 28 O 12 , was determined from its quasimolecular ion peak at m/z 471.1481 [M + Na] + , (calcd for C 19 H 28 O 12 Na: 471.1478) in the HR-ESI-MS and 13 C NMR analysis. 3H, s) . The 13 C NMR and HSQC spectra of 2 revealed signals of 19 carbons including two non-hydrogen bearing carbons, 14 methines, 2 methylenes, and one methyl carbon. The absence of a carbonyl carbon signal in 2 compared with 1 suggested the replacement of a methoxycarbonyl group in the structure of 2. The downfield shift of C-2 (δ C 148.7), together with a strong HMBC correlation between the methoxy proton at δ H 3.73 and C-2 confirmed the location of the methoxy group at C-2. The close similarity in the 1 H and 13 C NMR data of the sugar moiety between 2 and 1 (Table 1) suggested the same structure fragment in the sugar moiety of both compounds. In addition, the presence of a disaccharide, O-β-D-glucopyranosyl-(1→2)-β-D-glucopyranoside, and its connection with the aglycone through an O-glycosidic linkage was also supported by HMBC correlations of H-1ʺ (δ H 4.54)/ C-2ʹ (δ C 81.7), H-1ʹ (δ H 5.07)/C-1 (δ C 146.4), and acid hydrolysis followed by GC analysis [3] . From the above evidence, the chemical structure of compound 2 was established to be 1hydroxy-2-methoxybenzene 1-O-β-D-glucopyranosyl-(1→2)-β-Dglucopyranoside and named as physanguloside B.
The protective effects of compounds 1-2 were evaluated on H 2 O 2 induced Balb/c mice hepatocytes injury. Briefly, hepatocytes were isolated from the livers of healthy Balb/c mice. The cells were cultured, treated with compounds and H 2 O 2 . The damaged cells were measured via MTT assay and the protective effect of samples was calculated by comparison with vehicles. At a concentration of 4.0 µg/mL, compounds 1 and 2 exhibited weak protective activity. Their protective percentages were 8.3 ± 0.4 and 0.2 ± 0.07%, respectively, in comparison with the positive control, curcumin (EC 50 4.6 ± 0.3 µg/mL). 
Extraction and isolation:
Dried and powdered Physalis angulata (3.0 kg) was sonically extracted with methanol at 50°C 3 times (4.0 L each). After removal of the solvent, the dry methanol extract (110 g) was suspended in distilled water (1.5 L) and successively partitioned with dichloromethane and ethyl acetate (3 times, 1.5 L each) to give the corresponding soluble extracts, dichloromethane (PAD, 34.5 g), ethyl acetate (PAE, 3.6 g), and water layer (PAW, 71.9 g). The water layer was then passed through a Diaion HP-20 column, washed with distilled water and desorbed with methanol/water (25%, 50%, 75% and 100% volume of methanol, each 1.0 L, stepwise) to give 4 fractions, PAW1−PAW4. Fraction PAW4 (3.1 g) was separated on a silica gel column, eluting with dichloromethane/ methanol/water (2/1/0.1, v/v/v) to give 2 fractions PAW4A (1.2 g) and PAW4B (0.5 g).
Fraction PAW4B was firstly chromatographed on a reverse phase C-18 column, eluting with methanol/water (1/2, v/v) and then further purified by silica gel CC, eluting with ethyl acetate/methanol/water (3/1/0.05, v/v/v) to obtain compounds 1 (9.0 mg) and 2 (8.0 mg).
Physanguloside A (1)
White amorphous powder   25 D α : −55.7 (c 0.40, MeOH). 1 H NMR (500 MHz, CD 3 OD) and 13 C NMR (125 MHz, CD 3 OD): Supplementary data: NMR spectra of compounds 1 and 2, and experimental procedure for sugar identification are provided as supplementary data.
